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Design and Implementation of Industry Mission Operations and Payload
Systems for Multi-functional Unmanned Aerial Vehicles

Liang Qiyu

Hainan Economic and Trade Vocational and Technical College, Haikou, Hainan 571127

Abstract : Traditional industry drones have long been constrained by bottlenecks such as isolated functions,
insufficient compatibility between tasks, and a lack of unified standards interfaces. Based on the
horizontal research project "Research and Development of Multi—-functional Drone Industry Task
Operations and Payload Systems" (commissioned by Shenzhen Zhongyacheng Education Technology
Co Ltd.), this study focuses on two core industry needs: rescue decoupling and throwing, and light—
load short—distance logistics. Simultaneously integrating auxiliary capabilities such as dual-mode
image acquisition aerial voice broadcasting, and lighting, a multi—-task operation platform based on
a hexacopter configuration and modular integration has been developed. The platform integrates a
dual-channel gimbal visible light and infrared thermal imaging, spring—buffered landing gear, quick—
release arms, and standardized payload fixing rings, covering the complete operational chain from
"monitoring and early warning" "material delivery and transportation." Through field testing in scenarios
such as Hainan coastal patrol and emergency rescue, the platform has met the expected design goals
in terms of wind resistance stability,~weather operation, and rapid task switching. A single device can
replace multiple traditional single—function drone models, providing an engineering reference for the
deep integration of drones in educational training and applications.

Keywords : multi-functional drone; payload system; rescue decoupling and throwing; short-distance
logistics transportation; dual-mode imaging; coastal
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